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Background

Simultaneous left ventricular (LV) and aortic (Ao) pressure gradient assessment has been rendered challenging

since the recall of the Langston catheter. Here we describe a simple method for simultaneous LV and Ao pressure

gradient assessment using a Swan-Ganz catheter.

We describe two cases where assessment of simultaneous left ventricle and Ao valve gradients was done using a

Swan-Ganz catheter to assess the degree of Ao stenosis and dynamic LV outflow obstruction.

Discussion Using Swan-Ganz catheter assessment of simultaneous left ventricle and Ao valve gradients can simplify the pro-
cedure with reduced cost and increased patient safety.
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Learning points

® The Swan-Ganz catheter is a viable alternative for
simultaneous assessment of the left ventricle—aortic (Ao)
pressure gradient without a dual lumen Langston catheter.

® Using the Swan-Ganz catheter for Ao valve studies can reduce
procedural cost and complications.

Introduction

Accurate assessment of aortic (Ao) stenosis when there is dis-
crepancy between echocardiographic and clinical data requires

invasive assessment of simultaneous left ventricular (LV) and Ao
pressure gradients using a dual lumen catheter." Due to the recall
of the Langston dual lumen catheter, such haemodynamic assess-
ment has been rendered challenging. Various techniques have
been described by operators and shared on social media to ob-
tain LV-Ao gradients such as using a mother in child technique
with a 6 or 7Fr guide, a long sheath with a 4Fr catheter inside, a
fractional flow reserve (FFR) wire extending from the catheter, or
dual arterial access.> All these techniques can be associated with
increased cost, time, equipment, and complications from the
larger arteriotomy size and need for dual arterial access.*> Here
we describe a simple and cost-effective technique of obtaining
simultaneous LV—Ao gradients.
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Timeline
Case 1
Day 1 Clinical assessment—shortness of breath
Day 4 Outpatient echocardiogram suggestive of mild-moder-

ate aortic (Ao) stenosis
Day 10 Outpatient heart catheterization with the described
technique to assess the degree of Ao stenosis

Case 2
Day 1 Clinical assessment—shortness of breath
Day 3 Outpatient echocardiogram suggestive of left ventricu-
lar (LV) outflow tract obstruction
Day 7 Outpatient heart catheterization with the described

technique to assess the degree of LV outflow tract
obstruction

Case presentation

Through the slender 5/6 Fr sheath placed in the radial artery, the Ao
valve was crossed using a Judkins Right 4 (JR4) catheter and 0.035”
straight tip wire. The catheter was introduced in the LV over this
wire which was then swapped out for 300 cm 0.014” Terumo
Runthrough wire over which the JR4 catheter was exchanged for a
6 Fr Swan-Ganz catheter (Edwards), which was used earlier for the
right heart catheterization, with the distal port in the LV and the
proximal port in the Ao (Figure 1). The balloon on the Swan-Ganz
catheter was deflated while the catheter was being advanced, and
once in the LV, the balloon was inflated to help move the catheter
away from LV wall, which might have caused pressure waveform
dampening. Thus, simultaneous pressures could be obtained for the
invasive haemodynamic assessment of Ao stenosis (Figure 2). Since
the Swan-Ganz catheter is an end-hole catheter, this technique can
also be used for the assessment of dynamic LV outflow obstruction
(Figure 3), without the need for dual arterial access. In cases of sub-
clavian tortuosity, the exchange can also be done over a long 0.025”
Swan wire or a 0.018” wire, which might be easier.

Case 1

A 76-year-old male with history of hypertension and hyperlipidaemia
presented with worsening shortness of breath. Cardiac workup
showed a moderate risk stress test and mild-moderate Ao stenosis
on echocardiogram with a mean gradient of 18 mmHg, Ao valve area
of 1.4 mm?, and peak velocity of 3.06 m/s (Figure 4). Due to body
habitus, the echocardiogram images were not diagnostic. He also had
an unremarkable chest X-ray and pulmonary function testing. Due to
ongoing symptoms, the decision was made to proceed with heart
catheterization which showed mild non-obstructive coronary artery
disease and normal filling pressures. Mild Ao stenosis was confirmed
with simultaneous LV—Ao gradients assessed via the above-described
technique (Figure 2).

Figure | Swan-Ganz catheter in left ventricle. Blue arrow, distal
transducer port position; red arrow, proximal transducer port
position.

Case 2

A 51-year-old female with no cardiac risk factors presented with pro-
gressively worsening shortness of breath. Physical exam was consist-
ent with a systolic murmur which increased with vagal manoeuvers.
Echocardiogram showed normal ejection fraction, normal valvular
structures with asymmetric septal hypertrophy, and turbulence in
the LV outflow tract with a peak gradient of 56 mmHg at rest
(Figure 5). The stress test was high risk. Heart catheterization showed
normal coronary arteries and normal filling pressures. Simultaneous
LV—Ao pressure gradients performed with the above technique using
a Swan-Ganz catheter showed a resting peak LV outflow tract gradi-
ent of 113 mmHg, which increased to 164 mmHg with induction of
premature ventricular contractions. The pullback confirmed that the
obstruction was in the LV outflow tract (Figure 3).

Discussion

The above-described technique can be very useful in haemodynamic
assessment of Ao stenosis or LV outflow tract obstruction in cases
where the echocardiographic assessment may not be accurate and
invasive gradient measurements are needed. With this technique, no
extra equipment, larger or additional arteriotomy was needed.
Therefore, this approach can help reduce costs and complications.
Since the Swan-Ganz is an end-hole catheter, there can be pressure
dampening if the catheter is against the LV wall. This can be over-
come by balloon inflation and gentle readjustment of catheter pos-
ition. To avoid the risk of air embolization from balloon rupture
during balloon inflation, we recommend using saline or contrast for
the balloon inflation. To the best of our knowledge, our report was
the first to describe the above technique.?

The gradients obtained by this technique in the two cases above
closely matched the echo gradients, and the waveforms appear un-
damped, which makes us believe that the assessment of gradients is
very accurate. In the future, if the results of this method can be
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Figure 2 Simultaneous left ventricular and aortic gradient measurement across a stenosed aortic valve. Ao, aortic; Blue tracing, left ventricle; D,
diastole; EDP, end-diastolic pressure; LV, left ventricular; Red tracing, aorta; S, systole.

validated by using two separate end-hole catheters simultaneously in
the LV and Ao, then this technique can completely replace the need
for a Langston dual lumen catheter for such assessment.
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Figure 3 Assessment of dynamic left ventricular outflow obstruction. (A) Resting gradient between left ventricle and aorta. (B) Increasing gradient
between left ventricle and aorta with induction of premature ventricular contraction with reduction in pulse pressure of aorta. (C) Pullback showing
loss of left ventricle and aortic pressure gradient when catheter pulled back into left ventricular outflow tract. Blue tracing, left ventricle; D, diastole;

EDP, end-diastolic pressure; Red tracing, aorta; S, systole.
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Figure 4 Echocardiogram continuous wave through aortic valve.

Figure 5 Echocardiographic resting gradient through left ventricular outflow tract.
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